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ABSTRACT

-

TOWARDS COMBINED ARMS WARFARE: A SURVEY OF TACTICS, DOCTRINE, AND
ORGANIZATION IN THE 20th CENTURY, by Captain Jonathan M. House, USA,
330 pages.

This study attempts to trace the development of combined arms concepts,
organization, and practices by an examination of five major powers:
Great Britain, Germany, France, the United States, and the Soviet Union.
The focus is on developments at and belcw division level, and as such
this survey provides valuable background information for the process

of force and doctrinal design.

Prior to 1914, the combat arms were integrated within divisions of

most armies. Yet each of the arms existed in small units equipped

with oniy one type of weapon and having only limited interaction with
the other arms. Most professional soldiers were aware of developments
in the firepower c¢f infantry and artillery weapons, but it required

the reality of World War I to establish the absolute necessity for
infantry-artillery cooperation in all tactical operations. World War

[ not only witnessed the growth of modern indirect fire techniques

and infantry organizations, but also forced armies to develop elaborate
command, control, and communications systems to orchestrate the various
arms on a complex battlefield.

Between the two World Wars, major armmies evolved in different directions,
despite their common recognition of tactical issues such as mechanization
and air support. A1l nations developed new tactics and equipment to some
degree, but only Germany synchronized its developments in materiel,
doctrine, and training so that it had a temporary advantage in mechanized
warfare during the period 1939-41.

World War Il produced a number of major trends. For example, most armies
adjusted their armored formations from an extremely tank-heavy structure
towards a relatively balanced combination of infantry, armor, antitank,
and artillery elements. Different nations tried different solutions to
the problem of task organizing at the small unit and division level, and
all experienced difficulties in coordinating close air support.

Since 1945, both the Soviet Union and the United States have had to
adjust to major challenges posed to mechanized combined arms by the

rise of nuclear weapons and of low intensity warfare. At the same time,
the Israeli armed forces have followed the same pattern of combined

arms use and neglect that Germany covered from 1916 to 1945.

In addition to a variety of lesser points about the functions of

various arms, this thesis focuses on three major themes: the necessity

for combined arms integration at small unit level, the difficulties of
achieving such integration by attaching non-divisional units on a temporary
basis, and the continuing difficulties in reconciling ground and air

force priorities in order to ensure effective close air support.
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INTRODUCTION

We have gotten into the fashion of talking of cavalry tacties,
artillery tacties, and infantry tactics. This distinction is
nothing but a mere abstraction. There is but one art, and that
is the tactics of the combined arms. The tactics of a body of
mounted troops composed of the three arms is subject to the
same established principles as is that of a mixed force in
which foot soldiers bulk largely. The only difference 1s one
of mobility.

-Major Gerald Gilbert, British Army, 19071

The concept of "Combined Arms" has existed for centuries, but the nature
of the combination and the organizational level at which it occurred have
varied greatly. Prior to the seventeenth century, for example, there was
often no need to combine infantry, artillery, and cavalry at the small unit
level. Each branch served a specific function on the battlefield, and only
the senior commanders present needed to coordinate the effects of the
different arms. In succeeding centuries, the general trend has been to
combine the arms at progressively lower levels of organization. The concern
of commanders has gone from coordinating the separate actions of separate
arms, to gaining greater cooperation between them, and finally to combining
their actions in order to gain the maximum effect of their various
attributes.

At the time that Gilbert made his plea, many officers paid lip service
to "combined arms," but few understood the need to achieve such cooperation
or combination between the branches at the small unit level. Since then,
twentieth century warfare and especially mechanized warfare have developed

to the point where some form of combined arms is essential for survival, let

alone victory, on the battlefield. Yet the very complexity of this warfare
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leads to specialization in both training and maintenance, a specialization

that 1s normally reflected by forming companies and battalions consisting of
one or at most three different major weapons systems. A mechanized infantry
battalion, for example, normally includes direct fire infantry weapons,
antitank weapons, and limited indirect fire support in the form of mortars
and grenade launchers. Such a battalion has little or no organic capability
in the areas of armor, alr defense, engineers, long-range indirect fire, or
air support. A tank or ;rtillery battalion is even more specialized and
restricted in its cquipment.

Although these units are task-organized and cross-attached for field
operations, the demands of specilalization, unit identity, and maintenance
naturally cause many soldiers to concentrate upon the use of one weapon or
arm to defeat the corresponding weapon or arm of the enemy. Such a narrow
view has frequently characterized professional soldiers, who are naturally
conservative of techniques that seem effective. This simplistic approach 1s
perhaps 1less common among senior commanders and among infantry or
reconnaissance (armored cavalry) units, where the different weapons are
integrated on a more frequent basis .han in some other organizations.
Still, at least some tank crews train primarily to fight enemy tanks,
actical fighter units seek air superiority over enemy fighters, and
engineers concentrate upon enhancing the mobility of their own forces while
impeding the mobility and countermobility efforts of enemy engineers. All
of these tasks are essential for combat success, but none by itself will

ensure proper interaction between the different arms and weapons. Indeed,

3WPC13965/MARSY
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almost by definition a particular arm or weapon system has most of the same
strengths and weaknesses of its enemy counterpart, and may not be the best
means to use to defeat that enemy.

The very term "combined arms" often means different thfngs to different
people, or is left undefined and vague. As a minimum, however, this term
includes at least three related elements:

(1) The combined arms concept is the basic idea that different arms
and weapons systems must be used in concert to maximize the survival and
combat effectiveness of each other. The strengths of one must be used to
compensate for the weaknesses of others. Exactly which arms and weapons are
included in this concept varies greatly between armies and over time.
Today, however, the 1list of combined arms would include at 1least the
following: infantry (mechanized, motorized, airborne, air assault, light,
and special or unconventional operations forces), armor, cavalry/
reconnalssance, artillery, antitank forces, air defense, combat engineers,
attack helicopters, and some form of close air support. Under certair
circumstances, this 1list may also include electronic warfare and, when
authorized, nuclear and chemical fires. Beyond this basiec 1list, all the
combat support and service support elements are equally important if the
force is to fight in a coordinated and sustained manner. In the interests
of brevity, however, logistical aspects of combined arms will be discussed
only briefly in this study.

(2) Combined arms organization, at whatever level (company,

battalion, brigade/regiment, etec.), brings these different arms and weapons

3WPC13963/MARSAY
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systems together for combat. This may include both fixed, peacetime tables
of organization and ad hoc or task organized combinations of elements in

wartimze.

(3) Combined arms tactics and operations are the actual roles and

techniques performed by these different arms and weapons in supporting each
other once they have been organized into integrated teams. This is the area
that is of most concern to professional soldiers, yet it 1s precisely the
area where historical records and tactical manuals often neglect important
details. Moreover, combined arms tacties and techniques at the 1level of
battalion or below are the most difficult aspects about which to generalize
historically, because they are most subjeet to frequent changes 1in
technology.

A short study such as this cannot possibly consider all the complexities
of these three elements in recent military history. What it can do is trace
some recurring themes or problems in the recent conduct of combined arms in
the British, French, German, Soviet, and United States Armies. At various
times, each of these armies has led the world in the development of tactics
and doctrine. For the period since 1948, the Israeli Defense Forces must be
added to this list, because the Israelil experience has had a major influence
on weapons and doctrine elsewhere, In particular, this paper will identify
the general trends in the development of tactical and organizational
concepts for integrating the different arms and weapons systems at division
level and below. This does not mean describing the thousands of minute

changes that have occurred in divisional structure in these armies since the

3WPC13963/MARSY
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division became a fixed table of organization during the 1800s. Yet the
trends in terms of proportions of different arms and levels at which those
arms were integrated can be illustrated with a limited number of line and
block charts. Such trends should provide an historical framework and

background for readers who are developing their own more detailed concepts

YT YV YW

of how to organize and employ the combined arms today.

C' This study 1is thus a tentative overview rather than an exhaustive
F analysis. My hope is that it will prompt others to develop or even contest
: the trends described in these pages, and thereby advance the study of a
[ central issue in land combat.

» Before proceeding to the specific developments of history, some basic
E comments on the combined arms concept are in order. Most of these comments
i are self-evident, but they may assist readers 1In placing the following
i chapters into context.

% In the abstract, tactical warfare may be considered as a combination of

three elements: mobility, protection, and offensive power.2 Mobility

means not only the ability to maneuver and concentrate forces over terrain,

but also the ability to move men and units when exposed to the fire of the
enemy. Mobility 1s not an absolute, but must be measured relative to the
difficulty of the terrain and-to the mobility of other friendly or enemy
forces. For a combined arms team, the least mobile element may determine
the mobility of the entire force. Without mobility, the principles of mass,

maneuver, and offensive cannot be applied, and surprise becomes very

difficult. Protection means both security against enemy surprise attack and

3WPC1396j/MARSY
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protection to allow offensive maneuver or defense on the battlefield. This
battlefield protection may be accomplished by using terrain defilade and
defensive fortifications, or by employing artificial means such as armor.
Offensive or fire power is necessary in order to impose one's will on the
enemy, to overcome his protection.

These three elements have interacted constantly throughout military
history. In particular, the past century has been characterized by a vast
increase in weapons power, an increase that can be overcome only with great
difficulty by a carefully designed combination of protected mobility and
other firepower. The most obvious example of this is the defensive system
of World War I. That combination of firepower and protection had to be
countered by close coordination of infantry (mobility), fire support
(offensive power), and armor (which theoretically combined all three
elements). Even this explanation of World War I is simplistic, but the
three basic elements of mobility, protection, and offensive power are
present In most tactical equations.

At a more practical level, these thnree elements are combined technically
in the design and employment of individual weapons, and tactically in the
combination of different weapons and arms. The 1982 edition of Field Manual
100-5, Operations, divides the concept and practice of combined arms into
two procedures: supplementary or reinforcing combined arms, and
complementary combined arms. As its name implies, supplementary combined
arms means 1increasing the effect of one weapons system or arm with the

similar effects of other weapons and arms. For example, the effects of

3WPC13963/MARSY




T

N R T T Y Y W

T

mortars and artillery may reinforce or supplement each other in an
integrated fire plan. Engineers may enhance the protection of armored
vehicles by dizzing those vehicles in with engineer equipment.
Complementary combined arms, by contrast, have different effects or
characteristics, so that together they pose a more complicated threat, a
dilemma for the enemy. The defender may place a minefield so that it halts
an enemy force at a point where observed artillery or antitank fires can
attack that enemy as he clears the minefield. This integrates the different
weapons to provide a much greater effect than any one by itself could
achieve. The resulting dilemma forces the enemy to accept casualties while
clearing the mines, or to seek a passage elsewhere.

It is not sufficient, however, to develop a doctrine for combining the
different arms and services. In order to practice, refine, and employ this
doctrine, at least {ive other elements are necessary. First, an army must
design and procure weapons with the characteristics required by the
doctrine, and must stay abreast of technical changes that may invalidate or
modify those weapons and doctrine.

Second, the doctrine must be effectively explained and disseminated to

the commanders who are expected to use it.

Third, the commanders must believe that the doctrine can be effective
with the organizations, weapons, and troops available. Both dissemination
and acceptance are hampered by the fact that soldiers naturally rely on past
experience, so that a colonel may unconsciously expect platoons to function

as “hey did when he was a lleutenant, years or even decades before.
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Experience 1s a priceless asset to any army, but it naturally retards or
distorts the application of changes 1in technology and doctrine that may
render parts of that experience obsolete.

Fourth, in the eyes of the commander his unit must have the training and
morale to implement that doctrine. A recurring theme of this study will be
that professional soldiers tend to overestimate the amount and quality of
training necessary for the rank and file to perform effectively in war.
There 1is no substitute for good training, but historically leaders with high
standards have rejected or modified doctrine that their troops seemed
incapable of executing. On the other hand, training may genuinely be an
obstacle to a particular doctrine or organization. If company commanders
are, on the average, capable of coordinating only 80 men and two types of
weapons systems, it would be useless to des}gn 170-man companies with ten
different weapons systems. Training officers to handle these larger, more
complex units may be prohibitively expensive in peacetime.

Finally, a combined arms system cannot work without effective command
and control to integrate and direct that system. Thus, factors such as span
of control, speed of decisionmaking, and leadership ability can be as
important as the weapons themselves.

Successful commanders throughout history have instinctively understood
these requirements. One could argue that neither Gustavus Adolphus of
Sweden, nor Frederick the Great of Prussia, nor Napoleon I of France g
actually developed major new doctrines and weapons for the combined arms.

What they did well was to procure weapons, understand and disseminate
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doctrine, train their troops, and apply the results in battle. With the
larger armies and technical complexity of weapons in this century, it may be
beyond the capability of a single leader to fulfill all these requirements.
At the same time, by 1914 the combination of different arms had become
essential for survival rather than optional for improved combat power. The
process of developing and institutionalizing the combined arms concept,

organization, and tactics in this century is the focus of this study.

Jonathan M. House
Captain, Military Intelligence
Combat Studies Institute

U.S. Army Command & General Staff College
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CHAPTER ONE

PROLOGUE TO 1914

In the 1690s, European armies developed and fielded the socket bayonet,
a long spike-shaped blade that could be fixed on the end of a musket without

obstrueting the bore of the weapon during loading and firing.1

This
simple device allowed well-disciplined infantry to withstand horse cavalry
charges without the aid of specialized weapons such as the pike. For the
next 150 years, infantry units armed solely with smoothbore firearms and
bayonets were the backbone of all Western armies. Skilled senior commanders
understood how to coordinate this iafantry with cavalry and with direct-fire
smoothbore artillery, but such coordination was rarely important at the
level of regiment or below, because these units were basically armed with a
single type of weapon. The need to maximize the firepower of inaccurate
smoothbore weapons led to extremely linear deployments on the battlefield.
The infantry maneuvered into long formations of two or three ranks, with the
artillery located between or slightly behind the infantry battalionsf The
limited effect of even such carefully-arrayed firepower made it possible, if
dangerous, for dense masses of cavalry and infantry to attack at a specific
point and break the thin lines of the defender. Fire support coordination
was simple, because the infantry and artillery unit commanders had
face-to-face contact and used hand '‘signals to designate targets.

The fundamentals of weaponry, technology, and small unit tactics were

refined but remained basically unchanged until the mid-1800s. As a result,

3WPC1396J/MARSY
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professional soldiers were naturally skeptical about innovators or even

serious students of tactiecs.
TECHNOLOGY AND MANPOWER

During the period 1827-1870, the first of two waves of major
technological <change in the nineteenth century revolutionized the
battlefield. The most important innovation of this first wave was the
development of rifled, breechloading firearms. The muzzle-loading rifle
with a bullet-shaped projectile initially replaced the smoothbore musket.
This projectile increased the velocity and accuracy of small arms fire out

2 During the American Civil

to an effective range of nearly 500 meters.
War of 1861-1865, the rifle forced both sides to spread out into skirmish
lines when attacking, because dense infantry formations in daylight provided
lucrative targets for the defender armed with a rifle. Defenders had to dig
in to reduce their own vulnerability to the attackers' rifle fire. Yet the
muzzle-loading rifles used by most soldiers during the Civil War ware
already obsolescent, as the Prussian Army led Europe in the development of
breechloading rifles.> Unlike muzzle loaders, breech loaders could be
reloaded in a prone position, allowing infantry to remain under cover while
firing repeatedly. Soon fixed, metallic-cased ammunition made loading even
faster. By the time of the Franco-Prussian War in 1870-1871, most armies
had adopted breechloading artillery as well as rifles.

The first wave of technologlcal change also included the introduction of

the railroad and the telegraph. These inventions greatly increased the

3WPC13963/MARSY
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speed of communication, mobiliza‘tion, and troop movement at a strateglc or
operational level. At the tactical level, though, troops still maneuvered
on foot or on horseback.

The second wave of technological change came in the 1880s and 1890s.
Smokeless gunpowder, magazine-fed repeating rifles, recoiling and
quickfiring artillery, improved artillery fuses, machine guns, and gasoline
engines appeared in rapid succession. With the exception of the engine,
these developments all increased the volume, range, and accuracy of flire,
placing the soldier in the open at a tremendous disadvantage compared to the
soldier in prepared positions. General staffs developed to mobilize and
deploy enormous armies using these new weapons. Although radio-telegraphs
existed in the armies of 1914, the radio had not yet improved to the point
where staffs could follow and direct events on the battlefield.

The cumulative effect of these two waves was to make cooperation and
coordination Dbetween different units and arms absolutely essential.
Anything less than total coordination in the attack might well result in
defeat by defensive firepower. Conversely, an uncoordinated defense invited
disaster.

The American Civil War and the Wars of German Unification (1864-1871)
gave professional soldiers many opportunities to evaluate the first wave of
technological change. That technology in combination with an effective
reserve component system provided the tools of victory in Prussia's
struggles to unite Germany. However, when World War I began professional

soldiers had not yet digested and agreed upon the effects of the second wave

3WPC1396j/MAR8Y
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3 of change. As will be seen below, most tactical doctrines in 1914 showed a
healthy respect for the effects of firepower, but such doctrines had not
solved the resulting problems on the battlefield.

Quite apart from changes in weaponry, the Prussian example convinced

M Zme s e Jme . s g o

other European governments that they must develop mass armies of
reservista. European general staffs therefore produced elaborate plans to
mobilize and deploy such reserves by railroad at the outbreak of war. 1In
1900, for example, Germany had only 545,000 men on active duty but a total
wartime strength of 3,013,000; France had 544,450 men in peacetime and
4,660,000 in war; and Russia could mobilize over 4,000,000 from a peacetime

strength of 896,000.u Cnly the British Army Expeditionary Force consisted

PP

k essentially of regulars, with a limited percentage of reservists who had all
E previously served on active duty.

; The Prussian reserve and militia (Landwehr) formations of the 1860s were
ﬁ successful partly because they were fillled with the veterans of previous

Prussian wars. By 1914, however, a long period of peace had robbed most
armies of such experienced reservists. Every continental army had to
develop 1its own system of reserve training and organization, and every army
had to decide what percentage of reservists could be absorbed into an active

duty unit on mobilization. Many officers distrusted the competence of their

\ g e om e e o o 2 g

citizen-soldiers. The absence of reservists from regular army formations

v

during most of the year also made it difficult to train both officers and

conscripts realistically, because the units were well below authorized

wartime strength and were in effect skeleton formations.
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ORGANIZATION AND DOCTRINE

Pre-1914 armies organized the different combat arms into divisions and

corps that bore a superficial resemblance to those of today. The most

obvious differences are the vehicles and electronics associated with modern
combat. By the end of the Napoleonic Wars, European armies had accepted the
division as the wartime unit for combining infantry and artillery, although *
most cavalry was concentrated into separate brigades, divisions, or even
corps.5 As in so many other areas, by 1914 the Prussian example had
produced considerable agreement on the basic organization of an infantry
division. Most divisions contained 12 battalions of infantry, each with two
machine guns either assigned or in direct support (See figures 1 and 2).6
These battalions were usually grouped into four regiments and two brigades,
although the British regimental headquarters no longer had a tactical

command function and therefore remained in garrison. Divisional cavalry was

universally very small, because most functions of screening and

reconnalssance were assigned to the separate cavalry brigades or divisions.

ﬁ!; These large cavalry formations were almost pure cavalry with a few horse
artillery batteries attached. Not until 1913-14, for example, did the

)

s Germans add company-sized elements of mounted engineers and bicycle-equipped

i_. infantry to their cavalry divisions.”

EFL Where the armies differed most markedly was in the proportion and $
g calibers of artillery included in the infantry divisions. Divisional

; artillery varied from as few as 36 light guns of T75-mm in tﬁe French !

division, to the British division with 76 artillery pieces, including 18 4.5
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Figure 1. Type French and German Divisions, 1914
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TYPE BRITISH DIVISION, 1914
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Figure 2. Type British and Russian Divisions, 1914.
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inch (114.5-mm) howitzers and fouw 127-mm guns. These variations in
structure reflected profound confusion and disagreement as to the role of
artillery and the importance of combined arms. The U.S. division was only
Just developing during the period 1911-17, and is therefore omitted from
this discussion.

In order to understand the doctrinal interrelationships of the different
arms before World War I, some consideration of each arm is in order.
Cavalry and engineers may be discussed briefly, but the infantry and
artillery deserve a more detailed explanation.

Cavalry had the greatest mobility in the days before automobiles, and
was therefore closely associated with functions requiring such mobility.
Traditionally, cavalry had three missions: reconnalssance and security
before the battle, shock action on the battlefield, and pursuit afﬁer the
battle. The increases 1in firepower during the later 1800s led many
tacticlans to suggest that shock action was no longer a feasible role except
under rare circumstances. Defenders of cavalry shock action pointed to one
cavalry charge of the Franco-Prussian War, an action appropriately known as
"Von Bredow's death ride."™ At the battle of Vionville-Mars-la-Tour, on 16
August 1870, Major General von Bredow led his Prussian cavaliry brigade down
a depression to within a few hundred meters of the left flank of the French
6th Corps. The French had already suffered from artillery fire and were not
entrenched when von Bredow charged out of the smoke. Yet during an attack
that took less than five minutes and produced only a momentary tactical

advantage, 380 out of 800 German cavalrymen were killed or wounded. 8
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Critics suggested that, because the charge seemed almost obsolete, cavalry
should be re-equipped as dragoons or mounted infantry. This would enatle
the horse cavalry to continue the reconnaissance or security mission, while
also functioning as highly mobile infantry that dismounted after making
contact with the enemy. Cavalry actually operated in this manner during the
American Civil War, the Boer War (1899-1902), and the Russo-Japanese War
(1904-05). By 1914, the British and German armies had equipped their
cavalry with machine guns and trained them to fight dismounted when
necessary. Yet the desire to retain cavalry's operational mobility in
reconnaissance, security, and pursuit caused many cavalrymen to prefer
mounted fighting whenever possible, despite the large target a horse and
rider presented to the enemy. In any event, social conservatism preserved
the traditional cavalry of lances and sabers in most armies.

Of the four combat arms, engineers were the most neglected in doctrine.
They generally operated in very small units, performing technical tasks and
maintaining weapons or equipment iIn addition to their mobility and
countermobility missions. Because of these missions, engineers were often
the only troops trained in the detailed construetion and destruction of
obstacles and field fortifications.9

A rifle Dbattalion before 1914 was Just that--four companies of
rifle-armed infantry plus, in most cases, two heavy machine guns. Such
battalions lacked the variety of grenades, mortars, and similar short-range
indirect fire weapons that we today associate with "infantry." To some

extent, armies neglected these weapons because they required specialized
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training or, in the case of the heavy machine gun and mortar, because they
were too heavy to %eep pace with ad@ancing infantry. Machine guns were
usually cast in an economy of force role, such as protecting an open flank.
Moreover, once an infantry battalion detrained and advanced to contact, it
was nelther more mobile nor more protected than infantry in the 18th or 19th
century. The firepower of breechloading, magazine-fed rifles and machine
guns had greatly outstripped the mobility and survivability of foot-mobile
infantry. As everyone discovered in the fall of 1914, the only immediate
remedy was to entrench. All professional soldiers were aware of this
problem before the war, but they regarded defensive firepower as a costly
obstacle that had to be overcome by 2 highly motivated attacker. Attacking
infantry was expected to forego protection in order to maximize its own
firepower and mobility.

In order to understand this belief, we must consider the war that
professional soldiers expected to fight in 1914, The Wars of German
Unification had provided models of short wars won by decisive offensive
action. Over and over during the summer of 1870, the better-trained and
better-armed French infantry had taken up carefully-selected defensive
positions, only to be outflanked and driven back by determined and costly

German attacks.10

Thus many soldiers concluded that standing on the
defensive was a sure road to defeat. In any event, no one believed that a
war which mobilized the entire manpower of a nation could go on for more
than a few months. War in 1914 meant that the entire econcmy halted while

the reserves mobilized and fought. Under such circumstances, societies and

economies would collapse if the war dragged on.
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This belief in a short war determined many of the tactical expectations
of European soldiers. With few exceptions, they did not anticipate
assaulting prepared fortifications across open ground. Instead, most
soldiers envisaged a series of meeting engagements or encounter
battles. ' Each commander hoped that his cavalry screen or his infantry
advance guard would find a weak element of the enemy, and attack immediately
to develop the situation and force that enemy onto the defensive. The
attacker's artillery would then act to pin down and isolate the enemy
defender, preventing reinforcement or serious entrenchment.

Meanwhile, the attacking infantry would approach the hastily entrenched
enemy, preferably by maneuvering to an open flank. The goal was %o
infiltrate to within 400-800 meters of the defender by using all availablz
cover and concealment. During the Balkan Wars of 1912-13, Serbian and
Bulgarian infantry had infiltrated to within 200 meters of the enemy before
opening fire, although most soldiers considered this to be an exceptionally

successful m.ovement.12

Once the defender engaged the advancling infanm ry,
the attacker would deploy into a series of skirmish lines. The desired
density of these skirmish lines varied between armies and over time, but
soldiers generally moved one to three meters apart. Because of the
recognized strength of the defender's firepower, skirmishers would advance
by fire and movement, one group providing covering fire while another group
rushed forward for a short distance. The size of each group and the

distance covered at one rush would both become smaller as the attacker

closed with his opponent, whose fire intensified while cover became more
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difficult to find. Casualties were expected, but supporting troops would
replenish the attacking skirmish 1line, while the defender would be
outnumbered and isolated. Pre-war machine guns were too heavy to accompany
the advancing skirmishers, so they usually deployed to providing fire
support from the rear. Eventually, the attacker expected to get within a
short distance of the defender, establish fire superiority with infantry
rifles, and assault with the bayonet.

With certain variations, most armies shared this doctrine before 1914,
It had a number of problems that are obvious in retrospect, but were not so
evident at the time. First, the attacker assumed that he would have local
numerical superiority over the defender, whereas the numbers of troops
fielded in 1914 were so similar that numerical superiority, even at specific
points, was difficult to achieve. Second, this scenario assumed, perhaps
unconsciously, that the enemy and friendly forces were operating in a
vacuum, moving to contact against each other with their flanks open for
envelopment. In practice, howe#er, the density of forces along the French,
German, and Belgian frontiers in 1914 was so great that anyone seeking to
maneuver to the flank was likely to encounter another unit, either friendly
or enemy. Open flanks did occur, notably in the battles of the Marne and of
Tannenberg at the end of August, but these were exceptions caused by faulty
command decisions on a battlefield that was still fluid.'S

The most significant problem with pre-war doctrine was that many
professional soldiers considered their subordinates incapable of executing

the tactics required. This type of battle seemed to depend on two things:
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high morale and firm control. Officers constantly emphasized the
psychological advantage of the attacker, especially in the French, Austrian,
and Russian armies. Yet most professionals recognized that discipline and
control would be extremely difficult to maintain under intense direct fire.
The problem was compounded by the fact that, with the partial exceptions of
the British and German armies, most European units had a large number of
reservists and untrained recent draftees. A French first-line infantry
company, for example, had a wartime authorized strength of 225 enlisted
personnel, of which 65% were reservists or first-year conscripts.’u
According to many observers of peacetime maneuvers, these reservists and
conscripts demonstrated that they lacked the training and Jdiscipline
necessary to conduet dispersed fire-and-movement tactics under heavy enemy
fire. Professional soldiers argued that these troops would never stand up
and advance 1if they were allowed to take cover. This belief, correct or
not, led French, Russian, Austrian, and other officers to attack standing up
in relatively dense formations. These officers recognized the risk they
were taking, but felt that there was no other way to achieve the necessary
rapld victory with undertrained personnel.15

The British Expeditionary Force of 1914 was a phenomenally well-trained
. body of regulars and some reservists, and so the British did not face this
training problem at the outbreak of war. The German Army minimized the same
problem by a three-tiered system of units, consisting of 20 regular army
corps with a relatively low proportion of well-trained recent reservists,

14 reserve corps composed of regular cadres and large numbers of reservists,
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and numerous smaller Landwehr or militia formations. By carefully focusing
on training before the war, the German Army not only reduced the problem in
first-line units, but produced fairly effective reserve component units, the
only European power to do so. Indeed, one of the great surprises for Franée
in 1914 was the German willingness to use these cadred formations in the
line of battle immediately. Pre-war French estimates of enemy strength had

ignored these reserve units.16

However, both the British and German
Armies suffered heavy casualties in the initial campaigns. They had to form
new divisions from half-trained, patriotic volunteers during the fall of
1914, and these volunteers were then used in rigid attacks which repeated
the suicidal French tactics of August-September.

Given the emphasis in all armies on the meeting engagement and the hasty
attack, pre-war training often neglected the defense. The Germans
constructed field fortifications for their annual maneuvers, but their
defensive doctrine focused upon rigidly holding a single, densely-occupied
trench. French defensive doétrine, as reflected 1in pre-war engineer
manuals, planned for a defense in depth, with an advanced position to delay
the enemy, a main line of resistance, and a second position to 1limit a

successful enemy penetration.17

Ironically, by 1915 these doctrines were
reversed, with the French and British defending well forward in a rigid
structure, while the Germans were beginning to develop a defense in depth.

If infantry had difficulty adjusting to the requirements of the new

firepower, artillery was even slower to react. The traditional tactic for

artillery, as perfected by Napoleon, was to concentrate the guns in a
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direct-fire role, placing them between or a few hunired meters beaind the

infantry units they were supporting. This tradition of direct fire support
meant that by 1914 3ll armies had standardized on relatively light, highly
maneuverable fileld guns with flat trajectories, even after advances in
technology had made accurate indirect fire possible. The French 75-mm, the
German 77-mm, the American and Russian 3-inch (76.2-mm), and the British
18-pounder (83.8-mm) were all designed for this role. Larger weapons were
too heavy for a standard team of six horses to move across country. These
guns were too small to have much effect against even hasty field
fortifications, and they lacked the high trajectory necessary for indirect
fire in rough terrain. This was perfectly satisfactory to the French. 1In
preparation for an 1infantry attack, French commanders relied upon an
extremely rapid rate of direct fire to suppress temporarily, rather than to

destroy, a defending enemy.18

The volume of such fire was intended to
force the enemy to remain under cover, unable to provide effective aimed
fire even if he were not wounded by the French shells. The colonial wars of
the 19th Century had encouraged the British to believe in a similar
suppressive function. That same experience had also led the British Army to
maintain a much higher proportion of artillery than in French divisions,
because British infantry had discovered the value of such fire support.19
Artillerymen knew about indirect fire techniques but rarely practiced them
because those techniques seemed complicated and unnecessary.

The Boer War and even more the Russo-Japanese War provided a glimpse

into the future, with trench systems and the skillful use, particularly by
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the Japanese, of indirect fire artillery. Many professional soldiers
dismissed these conflicts as minor wars fought at the end of long supply
lines and having no useful lessons for a future war in Europe. Yet
observers of the Russo-Japaﬁese War, especially those from the German Army
and British Royal Artillery, were impressed with the necessity for indirect
fire, 1if only to protect the gun crews from enemy counterbattery fire.
However, the rest of the British Army insisted upon having close direct-fire
support and believed simplistically that massed firepower was accomplished
only by massing guns well forward on the ground. Thus the British in 1914
fell between two chairs, with an assortment of weapons and no clear

doctrine.zo

The German Army, by contrast, conducted a serious study of
indirect fire technliques and equipment. Bezinning in 1909, the Germans
increased their indirect fire capability by converting one battalion in each
division to 105-mm howitzers, and adding a battallion of 150-mm howitzers to
each corps artillery. These weapons had an effective range of 7.5
kilometers, as opposed to the French 75-mm with a four xilometer range.21
By 1914, Germany had 3,500 medium and heavy pieces, including many howitzers
and large siege mortars, while France had only 300 modern guns larger than
75-mm.22 A few of the German heavy weapons had been developed to reduce
Belgian fortresses, but they were still available for field use.

The small caliber and limited number of guns involved in most of the
lesser wars at the end of the 1800s meant that no one was prepared for the

devastating effects of massed large caliber artillery fire on the

battlefield. To complicate matters further, in the nine years between the

3WPC13963/MARSY
25




T T T T—————" . D il i 3 T oL v ey Ty —wme——yw w*v—‘
v Y ) N - Al A A ettt .o DA

Russo-Japanese War and the start of World War I, a final technological
change occurred in the explosive changes contained in artillery rounds. The
2xperiments >f Alfrad Nobel and others gave all armies high explosive rounds
which were much more destructive than the artillery shells of the 19th

Century.23

Thus, at the outbreak of war, cavalry and artillery in most armies had

v
. .

not fully adjusted to the new technology, while infantry commanders doubted

their ability to execute the relatively sophisticated fire-and-movement

vy

tactics of the day. Perhaps most significantly, none of the cow at arms had

————

trained for really close cooperation with the others, an oversight which

proved disastrous in 1914. The most obvious example of this mindset was the

3

tf standard method of describing the size of an army in the field. Instead of
. counting combined arms divisions, or even single arm regiments, the average
:‘ professional officer described any force in terms of the numbers of rifles,
:l 3abers, and guns, the separate weapons of the three principal arms.

Tl

3WPC13963/MARSY

Aetbe e Do, " Py




R W W - AN TR TR ——rT—-—T bR Sul Sttt Mol Sl A Pad g

CHAPTER TWO

WORLD WAR I

The defensive power of indirect artillery and machine guns dominated the
battlefields of 1914, From the very first contacts, commanders had to
restrain the "impetuosity" of their troops, and to insist upon careful
engineer preparation in the defense and artillery preparation in the

of‘f‘ense.1

The French and British were shocked by the vulnerability of
their exposed troops and guns to carefully-sited German machine guns and
artillery. The Germans, in turn, were surprised by the accuracy and
rapidity of British and French guns in cases where those guns were not
silenced immediately. By the end of 1914, the effects of this firspower
were evident in a continuous line of foxholes and hasty trenches from
Switzerland to the North Sea. Thereafter, every attack was of necessity a
frontal attack on these trenches.

The stereotype of trench warfare did not appear overnight. On both the
Eastern and Western fronts, the battles of August-September 1914 ware
characterized by a great deal of fluidity and maneuver. The pre-war
infantry tactics appeared to work under the right circumstances. At 0430 on
8 September, for example, the infantry of the Prussian Guard Corps
infiltrated forward and overran the positions of the French XI Corps by a
surprise attack without artillery preparation.2 On the Eastern Front, the
German Eighth Army surrounded and destroyed an entire Russian army by a

double envelopment. In fact, the Eastern Front was never as immobile as the
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Western, because of the much greater frontages involved. Still, tnis
fluidity produced indecisive results until first the Russians and then the
Austro-Hungarians became exhausted and demoralized by attrition.

Given these examples of maneuver, many commanders regarded the thin line
of 1914 entrenchments as an unnatural and temporary pause in the war.
British and French commanders spent most of the war seeking the solution,
the means of penetrating and disrupting the enemy defenses in order to
restore the war of maneuver. Because the Germans concentrated most of their
efforts on the Eastern Front during 1914-1916, they conducted an economy of
force defense with relatively few attacks in the West. In order to
understand the nature of World War I tactics, therefore, we need to examine
the problems of Allied attacks before considering the development of German
defensive doctrine. In both <cases, the solutions involved greater

cooperation and in some cases combination of the different arms.

ARTILLERY AND COORDINATION

Once the infantry attacks failed, the most obvious means of creating a
penetration was massed artillery fire. Indeed, the British and French
rapidly gave up any idea of combining artillery fire with infantry maneuver,
and instead concentrated on achieving overwhelming destruction in the
preparatory fires. Although higher-level planners still saw a role for
infantry, many tactical commanders interpreted the new techniques as "the

artillery conquers, the infantry occupies."3
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This artillery conquest was not easy. Everyone had expected a short
war, and thus few armies had sufficient supplies of ammunition and heavy
artillery to conduct the massive preparations aecessary to demolish even
temporary field fortifications. In both Britain and Russia, scandals arose
over the long delays necessary to produce more ammunition and guns. Even
when France began to produce more guns, the first models of medium and heavy
artillery had extremely slow rates of fire, while the more rapid 75-mm gun
had such a short range that 1t had to move well forward and displace
frequently behind the advancing troops in order to destroy any defenses in
depth.u In any case, most gunners had little experience in precision
indirect fire. Many cof the procedures that are commonplace to artillerymen
today were‘developed painfully during the period 1914-1917: establishing
forward observer techniques, measuring and compensating for the effects of
weather and of worn barrels, and using ammunition from the same production
lot to ensure that successive volleys fall in the same general area. The
first French regulation describing such procedures was not published until
November 1915, The British Royal Artillery needed new maps of the entire
area of Northeastern France before it could establish a grid system for
surveying battery locations and adjusting indirect fire. The fledgling air
services of the belligerents kad to provide aircraft for photographic
mapping and both aircraft and balloons for adjusting indirect fire.
Finally, improved radiotelegraphs allowed aerial observers to talk %o the
artillery fire controllers.5 Sucn developments took most of the war to

reach perfection.
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Quite apart from the technical problems of indirect fire, there xas the
even greater problem of coordinating the infantry and artillery in an
attack. The first deliberate attacks conducted by the British and French
during late 1974 and early 1915 were particularly difficult to control,

because both artillerymen and commanders lacked experience in indirect

fire. The easiest procedure seemed to be to establish a series of phase
lines, with artillery firing on the far side of a phase line while all -
infantry remained on the friendly side. Once the commander directed
[ artillery fires to shift, the troops could advance in relative safety.

Such phase lines encouraged commanders to ignore the possibilities for
maneuver as well as the terrain contours to their front, in favor of simple
1 advances by all units on line,. This in turn discouraged massing of
; . artillery or infantry at critical points. More importantly, there were no
effective communications procedures for the leading infantry units to talk
F‘I to their supporting artillery. During the Champagne campaign of 1915, the
French went to the extreme of sewing white cloths on the backs of thelr

soldiers to help observers determine the forward progress of troops, but

7' ."' R
e

casualties from friendly fire still occurred. The Germans experimented witn
colored flares and signal 1lamps to communicate between infantry and
artillery, but such signals were often difficult to recognize amidst the
destruction of battle.® Beginning with the battle of the Somme in July

1916, artillery was able to provide a rolling barrage of shrapnel, which Y

could advance at a steady rate of speed. The use of shrapnel instead of

high explosive made it safer for the infantry to advance close behind the
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artillery barrage (about 100 meters), because the explosive effect of

shrapnel was focused forward along the line of flight. However, shrapnel
nad almost no effect against well-prepared positions--the best it could do
was force the defender to stay under cover during the assault. In addition,
there was still no way for the infantry to adjust the rate at which the
rolling barrage moved forward. The rigid forward movement of artillery fire
often outran the  Theavily-laden infantryman struggling across the
shell-pocked battlefield, allowing the defender time to leave his shelter
and engage the attacker after the barrage had passed over a trench.

This problem of infantrr-artillery coordination was only one aspect of
the greater problems of command, control, and communications that plagued a
World War I commander. The huge scope of offensives and the scarcity of
trained staff officers at Junior headquarters meant that most operations
were planned at the level of field army or higher. Given the crude nature
of artillery procedures in the early stage of the war, artillery planning
and control were also centralized at a high level. This meant that, each
time the advancing infantry reached an objective or phase line, they had to
stop and request permission to continue the advance or ccmmit reserves. A
messenger had to hand-carry the request under fire back to the lowest
headquarters (usually brigade, regiment or division) where the fileld
telephone c¢ircuits had survived enemy counterfire. These circuits then
relayed the request through %he different levels of headquarters in order to
obtain a decision from the senior commander in charge of operations. Once a

staff estimate had been made and the commander's decision was announced,
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this communications process had to operate in reverse before the troops
could advance. For example, at the battle of YNeuve Chapelle on 10 March
1915, one of the first concentrated artillery preparations of the war
destroyed most of the shallow German defenses. However, the forward British
troops had to wait at a phase line for seven hours before they received
authorization from their corps commanders to continue the advance. During
this delay, the Germans were able to move in reserves and re-establish a
defense in the very path of the British advance.7 Once the momentum of an
attack was lost, it was very difficult to organize a renewed advance.

To some extent, these communications problems were a product of the
technology of the time. A senior commander c¢ould not command close to the
front even if he wished to. He was tied to the fleld telephone system that
brought all information to him and conducted all orders forward. Although
radios did exist, thev were bulky, unreliable, and generally suspect because
of the possibility of enemy signals intelligence. These limitations, plus
the difficulty of direct communication between infantry and artillery,, made
subordinate initiative and rapid exploitation potentially disastrous. The
attacking troops might well fall prey to their own artillery support if they
did not coordinate with higher headquarters.

By 1918, improvements in artillery techniques and communications made
such 1initlative much more practical. The Australian general Sir John
Monash, for example, developed an claborate system to determine the forward
progress of hnis forces. Advancing troops carried specially colored flares,

while a2 detachment of airecraft did nothing but spot the location of these

2WPC1396 j/MARSY
32

R L T T T S T ST T L, PR SR T T S R S T N T

N|



| PN

R T . VT Y e T —— - o e v T o W T

flares, write out reports based on those locations, and airdrop the results
to Monash's headquarters. This gave a corps commander the forward Srace of
nis forces with a delay of 20 minutes or less, provided he had loecal air

8

superiority.

THE PROBLEM OF PENETRATION

The problems of indirect artillery fire and of command and control were
only iwo aspects of the basic tactical question, whizh was to achieve and
exploit a penetration more rapidly than the defender could redeploy to seal
of £ that penetration.

Consider the accompanying abstract diagram of a fully-developed trench
system. In order to advance, one side had to begin by neutralizing the
defensive fire of the enemy's trenches and artillery batteries. As early as
the battle of Neuve Chapelle in 1915, the British had demonstrated the
possibility of achieving such a penetration by concentrated or prolonged
artillery fire. Eliminating the barbed wire and similar obstacles in front
of the enemy trenches was somewhat more difficult. Shrapnel had very little
effect against wire, and pre-war fuzas for high explosive rounds would not
detonate against the very slight resistance they encountered when passing
through barbed wire. By 1917 the British had developed the instantaneous
model 106 fuze, which would detonate high explosive rapidly enough to
destroy wire.? Indeed, even the Germans conceded that artillery and
infantry together could always capture the first and even the second trench
lines, especially if a short artillery bombardment and good operational
security maintained surprise.
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The problem came when the attacker tried to displace forward to develop
and exploit the resulting partial penetration. The infantry which had made
the initial assault was exhausted and in many cases decimatasd, while the
artillery needed to move forward in order to continue its fires on the enemy
third line and artillery positions. Even after the senlor commander learned
of his success, decided to exploit, and communicated his decision forward,
all of his troops, guns, and supplies had to move across the intervening No
Man's Land and captured enemy trenches, an area which usually was a sea of
mud and shell-holes. In most cases, by the time the attacker had completed
this displacement, the defender had been able to bring up reserves and
establish new trench lines in front of the attacker. The defender's role
was much easier, because his reserves could move by railroad and motor truck
while the attacker's forces toiled forward over the broken ground.
Moreover, the defender could easily counterattack and pinch off any
penetration that did not occur on "a broad frontage, because the newly
captured area would be exposed to concentrated defensive artillery fire.

Sven if the attacker moved faster than the defender and actually
penetrated through existing trenches and gun positions, the second echelon
infantry would again be tired, out of the range of artillery support and
communications, and essentially restricted to foot mobility. Thus another
passage of lines would be required. 1In theory, this was the stage when
horse cavalry could use 1its greater mobility to exploit, although in

practice a few machine guns could delay such exploitation significantly.
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Thus the timing of the decision to exploit and the problems of mobility
across No Man's Land remained major obstacles for any attacker. Various
partial solutions were tried. Some artillery batteries secrestly moved
forward and camouflaged themselves Jjust behind the friendly first-line
trencnes prior to the battle, allowing sustained artillery support to a
slightly deeper range. Attacking brigades or regiments developed a syst=m
of leapfrogging, with second-echelon battalions passing through the
attacking battalions to sustain the advance. Ultimately, however, the point
would be reached when the attacker's advantages of artillery preparation and
if possible surprise were cancelled out by the defender's advantages of
depth, terrain, and operational mobility.

Of course, tnese problems could be minimized if the attacker did not try
to achieve a complete penetration in any one attack, but settled for
capturing a limited objective. Meticulous planning and preparation would
allow such a surprise attack to succeed within the limits of artillery range
and command and control capabilities, after which a new defense would be
organized to halt the inevitable counterattack. French commanders such as
Philippe Petain were particularly noted for this technique during 1917-18,
after the French morale had been shattered by too many blind frontal
attacks. Such a set-piece battle certainly improved morale, and could
achieve a limited victory at low cost, but it would not break the stalemate
and win the war. Ultimately, a combination of attrition, new weapons, and

new infantry tactics were required to achieve the elusive victory.
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FLEXIBLE DEFENSE

While the British, French, and later Americans sought to solve the
mystery of the penetration, the Germans gradually perfected their defenses
against such a penetration. This evolution of German defensive doctrine was
by no means rapld or easy, but the result was a system of flexible
defense-in-depth that not only hindered attack but developed the
capabilities of the German infantry.

At the beginning of the war, senior commanders on both sides emphasized
a rigid defense of forward trenches. As the cost of taking ground
increased, it seemed treasonous to surrender voluntarily even one foot of
precious soil to an enemy attack. Moreover, many commanders believed that
creating defenses in depth and allowing units to withdraw under pressure
would encourage cowardice, causing the troops to defend their positions

half-heartedly because they expected to retreat.10

Only gradually did
German leaders realize that massing their forces in the forward trenches was
suicidal; the artillery bombardment before a French or 3British attack
eliminated many of the defenders in those trenches, incrzasing the
possibility of enemy penetration. This was most obvious at the battle of
Neuve Chapelle in 1915, when the single line of German trenches disappeared
under the weight of a British bombardment, leaving nothing but a string of
concrete pillboxes behind the 1lines to block the British advance until
reinforcements arrived.

The Allies, by contrast, received fewer attacks from the Germans and

therefore took longer to arrive at the same conclusions. A French directive
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of 8 July 1915 did require commanders to hold the majority of their troops

in the rear for counterattack, but this order was frequently ignored. Not
until the five German offensives of 1918 did the French field commanders
learn to array their forces in depth and accept the loss of lightly-defended
forward positions.11

German defensive doctrine developed much more rapidly. Beginning with
the shock of Neuve Chapelle, Germany gradually evolved a system that by 1917
included up to five successive defensive lines, one behind the other, in
ceritical sectors. The first two or three llnes were sited on reverse slopes
wherever the terrain permitted. This not only complicated the task of
adjusting enemy fire on those trenches, but meant that the attacking 3ritish
and French infantry were out of sight and therefore out of communication
with their own forces when they reached the German defenses. At the same
time, if a German trench on a reverse slope were captured, it would be fully
exposed to fire and counterattack from the German rear positions. The
rearward trenches were beyond the range of enemy light and medium artillery,
making them more difficult to reduce.

Quite apart from the choice of terrain, the German defensive system
emphasized three principles: flexibility, decentralized <control, and
counterattack. In terms of flexibility, the forward German trenches most
exposed to bombardment contained few troops, with perhaps one battalion out
of every four in the first two trenches. By contrast, the French put
two-thirds of every regiment in these forward lines, with orders to hold at

all costs. By 1916, the Germans had gone even further, and had decided that
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trench 1lines were wuseful shelters only during quiet periods. Once a
bombardment began, the rearward German troops moved into deep bunkers, while
the forward outposts moved out of the trenches, taking cover in nearby
shellholes. The British and French artillery bombarded the deserted
trenches untll their barrage passed and thelr infantry began to advance, at
which point the Germans would come out of the shelters and open fire from
the shellholes or from the remains of the trenches.

The second aspect of the German system was decentralized control. Squad
and platoon leaders had considerable independence, and might defend or delay
anywhere forward of the third or main defense line. The forward or "Front
Battalion Commander" frequently directed the entire defense of a regimental
sector. In the mature system of 1917-18, this battalion commander had the
authority to commit the remaining two or threz battalions of his regiment in
a counterattack at the moment he judged most appropriate. This only
exaggerated the difference in decision cycles: while the British and Frenen
attackers had to seek orders and reinforcements from their corps or army
commander, located miles to the rear, the defending German battalion
commander could direct a regimental counterattack on the spot.12

This, in faet, was the third element of the German defensive tactiecs:
counterattacks at every echelon to retake lost ground before the attacker
could consolidate. 1In those areas that seemed most vulnerable to attack, a
second-echelon division was located behind each one or two front divisions,
ready to counterattack if needed. ﬁhenever a major offensive began, the
German defenders sought to contain the flanks of the penetration by blocking

positions, then counterattack to eliminate the resulting salient.
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Such tactics did not evolve overnight. Many German commanders bitterly
opposed the flexibility and decentralized control of the elastic defense.
For example, at Passchendaele, in July-August 1917, the 1local commander
ordered all outposts to hold in place while awaiting the counterattack. The
result was disaster, with many outposts being cut off. There 1s some
evidence that the British incorrectly decided that this costly experiment
was the real key to German defenses, leading to the rigid forward British
defense which collapsed in March, 1918, 13

The combination of flexibility, decentralized control and counterattack
at every echelon made the German defensive system almost invincible until

attrition and demoralization gave the Allies an overwhelming numericial

superiority.
TECHNOLOGICAL CHANGE

Like all major wars, World War I accelerated the development of new
technology. In addition to the changes in artillery and communications, a
number of new weapons appeared as the result of efforts to solve the
penetration problem. None of these efforts was entirely successful, but
they all represented additional weapons or tools to be combined with the
traditional arms.

Gas warfare was the first attempt to break the trench defense. Although
the French had experimented with various noxious gases on a small scale at
the end of 191U, it was the Germans who first conducted major gas.attacks.

The first German test of gas took place in January, 1915, at Lodz on the
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Russian front. However, much of the chemical failed to vaporize because of
low temperaturss. The first use on the Westera Front was on 22 April 1915
at the Ypres salient. Here the surprise attack routed French colonial
troops on a five-mile front, but the Germans were not prepared to exploit
thelr success. They had no significant reserves available to advance before
the breach was sealed. Thereafter, each side found that primitive gas masks
and uncertain weather conditions made the existing nonpersistent and early
persistent agents difficult to employ successfully. When the British first
used gas at Loos on 25 September 1915, the wind conditions were almost flat
calm, so that the gas moved too slowly or in the wrong dirsction along most
of the front. The British troops advanced into their own gas, sufferin
more casualties than thelr opponents. The Germans, for their part, had
problems with chemical warfare on the Western Front because the prevailing
winds came from the west, often blowing gases back in thelr faces. Gas
warfare became only an adjunect, useful to degrade enemy effectiveness but
not to achieve a penetration by itself., By 1917-18, the most common use of
gas was to mix chemical and high explosive artillery shells during a
preparatory fire, 1in hopes of forecing the enemy out of his deep shelters
where the gas settled.’u
World War I was also the first conflict to have significant air action.
Military aviation developed at a trzmendous rate during the war, but was
still in {its infancy in 1918. All of the publlicity went to fighter pilots,
whose primary mission was to achieve local air superiority. This condition

allowed the primitive aircraft of the time to conduct their more basic
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functions of re2onnaissance and artillery fire adjustment. Not until 1917

did the British and Germans officially recognize the possibility of ground

attack by fighters in the forward area, and both sides considered the main
effect of such attack to be demoralization rather than destruction.15 By
k.: 1918, the first bombers with significant payloads appeared, but in most
cases reconnalssance and not bombardment was the critical contribution of
air power.
The military motor vehicle also developed from a few primitive cars in
E 1914 to thousands of large trucks by 1916. Although not a tactical weapon,

the truck allowed the rapid movement of troops and supplies between widely

- separated points. As such, 1t increased operational mobility as
t’ - significantly as had the railroad in previous generations. This mades 1%
E possible to mass suddenly and conduct a surprise attack at an unexpected
Ei' point, or to move reserves to blunt a penetration. Trucks were also
»‘i essential to stockplle the ammunition and materiel needed for major

of fensives.

The tank was originally designad as a special weapon to solve an unusual

tactical situation, the stalemate of the trenches. Basically, the tank was
intended to bring the firepower of artillery and machineguns across the
morass of No Man's Land while providing' more protection than a purely

infantry unit could -carry. The sole purpose of this weapon was to assist

the infantry in creating a penetration so that the cavalry, which had been

walting for the opportunity since 1314, could exploit into the German rear.

— = ——
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Thls purpose must be remembered in order to understand the shortcomings
of early tanks. British and especially French heavy tanks had slow speeds,
poor mechanical reliability, and great vulnerability to direet firs
artillery once the initial surprise wore off. After all, these new weapons
had to advance only a few miles and then turn the battle over to the
cavalry. Moreover, the great secrecy surrounding tank development, coupled
with the skepticism of infantry commanders, often meant that iafantry had
little training to cooperate with tanks. As a result, the infantry would
become separated from the tanks, allowing the German infantry to defeat the
two arms separately. Generally speaking, infantry that had the opportunity
to train with tanks bvefore battle and work with tanks in battle swore by
them, while infantry that was thrown into battle without prior tank training
swore at them.

Small, local attacks, beginning at Flers on the Somme on 15 September
1916, dissipated the 1initial surprise of the tank. Not until 20 November
1917, at Cambrai, did the British Tank Corps get the conditisns it needed
for success. Using the new survey techniques, the British guns moved into
position without firing ranging shots prior to the attack. The tanks then
began to move forward at the start of a very short artillery bombardment,
with the infantry following in the lee of the tanks. The elimination of 12
long artillery preparation not only achieved surprise, but also 1laf%t the
ground more trafficable. Four hundred seventy-four heavy tanks in three
brigades had practiced extensively with five of the six infantry divisions

they accompanied. Tanks operated in sections of three: one tank used
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machine gun fire and its treads to suppress the defending infantry whille the
other two tanks, accompaniad by British 1infantry, crossed the <trenches.
These tactles worked well except at Flasquieres 3idge, in the center of the
Cambrail sector. Here the commander of the 51st Highland Division had
forbidden his infantry to come within 100 yards of their tanks, bz2cause the
German fire would be focused on the armor. Moreover, the Royal Flying Corps
erroneously reported that it had driven off the German artillery in the
area, whereas one enemy battery had moved onto the reverse slope of
Flesquieres Ridge. As a result, the British tanxs were unsupported when
they slowly topped the ridge. Direct fire German artillery knocked out
sixteen unmaneuverable tanks in a few minutes.16 This incident convinced
many people that armor could not survive when separated from infantry, an
attitude that persisted after 1918 even when tank speed and maneuverability
improved. In any event, the available tanks were distributed 2venly across
the Cambral front, leaving no reserve to exploit the greatest success.
Moreover, because of the attrition battles of 1916-17 the Pritish had few
infantry reserves to commit at Cambrai--they had regarded it as 2 raid
rather than another attempt to penetrate. The usual problems of allied
generals commanding from the rear meant that the Germans rebuilt their
defenses before the British cavalry moved forward to exploit. Ten days
after the British offensive at Cambrai, the Germans counterattacked and
restored the original front. In its own way, this counterattack also
reflected the best developments of the war to date: surprise, colored
flares to shift artillery at phase lines, and multiple attacking waves <o

clear out 3ritish strongpoints bypassed by the [irst wave.
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Even bvefore Cambrai, the Germans had begun to develop an antitank
doctrine. Significantly, the German commanders were more concerned by the
psyvchological effect of tank athacks than by the limited firepower and armor

of the tanks themselves. This was 1in marked contrast to the beliefs of

British armor commanders, and psychological effect rather %“han infantry
support was the point emphasized by postwar German theorists. In 1917-18,
however, the Germans lacked the resources to compete in tank production.
Instead, they relied upon obstacle plans combined with =oxisting light
artillery pieces (the 77-mm guns) and some armor-piercing rounds for
infantry weapons. These rounds were affective against early British tanks,
and by 1918 the Germans had daveloped over-sized antitank riflss against
later British models. To combat the terror of tanks, German “roops raeceivad
training on how to defeat them. iltere possible, German infantry would weit
until the attacking tank had passed, engage the accompanying British
infantry, and throw bundles of grenadas to disable a tank tr‘ead.W

By 1918, tanks were extremely vulnerable unlass accompanied by infantry

- ircraft n of which worke to locate and suppress
and ground-attack aircraft, bot f which ked ] . 3 nre

-

antitank defenses. During the first three days of the battle of Bapaumne in
August 1918, German antitank defenses or mechanical failures immobilized
eighty-one percent of the attacking tanks.18 Any tank which broke down on
the battlefield was almost certain to be knocked out by antitank fire in a 1
few minutes. Again, such experiences shaped perceptions of ‘tark

capabilities and roles long after technological change had restored the

tank's initial advantage.
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The French, British, and (with French equipment) Americans organized
light tank units in 1918. The Britisn "Whippet" tank was faster (7.5 miles
per hour versus 4 miles per hour) than most heavy tanks, but was s2ill
hardly a vehicle for rapid exploitation. Light tanks werse much easier to
redeploy in secret from one sector to another, because they could be loadsd
onto trucks instead of moved by rail.

Although the Roval Tank Corps experimented with special armored vehicles
to transport radios, supplies, and even machine guns, all tank units in
World War I were just that--pure tank formations of up to brigade size,
intended for attachment to infantry units rather than for independent
ccmbined arms mechanized operations of their own.

Gas warfare, aviation, motor transport, and tanks had two eff22ts, other
than their individual tactical <characteristics, on the positional
battlefield of World War I. On the one hand, these developments made the
problem of combining different weapons for attack or defense much more
complicated. This reinforced the tendency for detailed planning and
centralizaed controal at a time when Infantry-artillery coop2ration was still
being dsvaloped, On the other hand, the army %that succeeded in this
orchestration nad a much better chance of aventually defeating its opponent

by attrition even if penetration was never achiaved.

THE RESURGENCE OF INFANTRY

Most »of the developments in artillary, gas warfare, alircraft, and armor

were based on the supposed inability of 191% infantry to advance under
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fire. During the cours=s ~° Werld War I, however, the infantry gradually
evolved to a point where it had recovered some of its original ability to

.

ne process, modern infantry

ct

take and hold tarrain on 1its own. In
organization was developed.

The 1914 infantry battalion was almost purely armed with rifles, plus a
few heavy and almost immobile machine guns. . As‘bsoon as the effects of
firepower became evident on the battlefield, howevéf,r;the ~infantry of
various armies sought to increase their own firepower in return. The first
such effort was the trench mortar. Mortars had existed as a form of heavy
artillery for centuries, but in 1914 the German Army introduced a limited
number of small, cheap, portable minenwerfers, which were breech-loading,
low-trajectory mortars. Other armies copied the minenwerfar rapidly, and in
March, 1915, the English engineer Wilfred Stokes developed the grandfather
of all current infantry mortars, the 3-inch muzzle-loading Stokes
mortar. 2 This weapon was much simpler to manufacture than artillery and
therefore proliferated in all armies during the war. However, larger
2aliber mortars were often classified as weapons for artillerymen or, in the
German Army, for engineers, and “hus placed in batteries and battalions
separated from the infantry.

More directly, as.early as 1915 the Frenct bezan to issue new weapons %o
the infantry, notably the 1light automatic rifle and the rifle grenade
launcher. This plus ordinary nand grenades gave the French infantry more
mobile automatic firepower and short-range (up to 150 meters) indirect fire

capability. On 27 September 1916, France reorganized the infantry company
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to consist of a3 headquarters, which included ocommunications and piloneer

(combat engineer) personnel, plus f21r platoons of two seetlions each.
Within thase 12.man  seciions, Nand zeeaadiers, rlfla  zreanadiers, and
riflemen were organized around the automatic rifleman as the base of fire.
Three of these infantry companies, plus a company of eight heavy machine
guns and a 37-mm gun in the headquarters, made up an infantry battalion that
modern infantrymen can recognize as such. Other armies adoptzd similar
armament and organizations, although the Germans delayed until 1917. The
German preoccupation with accuracy of fire by heavy machine guns made them
reluctant to consider the relatively inaccurate 1light machine guns and
automatic rifles, until in desperation the frontline German infantry began
to use captured French automatic rifles.29

The resulting changes in infantry tactics ware slow to take root. 1In
May 1915, an obscure French captain namsd Andre Laffargus privately
published 2 pamphlet that suggested a variety of innovations, ineluding not
o1ly tranani amortars out 3o0-2allad skirmisizr o~ sharpshodias grouns.  These
groups, armed with light machine guns, riflz 3zr211ias, and naal zr21al2s,
would precede the main assault wave by 50 meters. Thelr mission was %o
provide covering fire for the wmain attack and, if possible, to infiltrate
through the forward German positions to suppress and outflank German machine
gun posts. The French government distributed but did not endorse this
pamphlet; the British largely ignored it, and were among the last to give up
the linear advance. Not until 1916 did the French officially reduce the

density of their skirmish lines to one man every %two and later every five
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paces, as opposed to every pace, and integrate the new weapons fully into
infantry organization. Meanwhile, however, the Germans captured a copy of
Laffargue's pamphlet during the summer of 1916, and may have adapted parts
of it to their own tactical doctrine.Z’

The evolution of German offensive tacties during World War I was slower
than that of the elastic defense. As early as the German attack at Verdun
in 1916, small groups of riflemen, méchine gunners, and engineers were used
to infiltrate past the French outposts at the start of an attack. However,
the new taciics actually evolved on the Russian and Italian fronts, in the
battles of Riga and Caporetto during 1917. These tactics are sometimes
called, probably erroneously, "Hutier tacties." General Cskar von Hutier
commanded such attacks on the Russian and Italian fronits during 1917 tefore
directing one of the field armies in the German spring offensive of 1918,
but he probably did not invent the concepts. Some German officers have
since denied the very existence dof the "infilltration" or "soft-spot"
tactics, and in fact the victories of 1918 were probably the result of the
intelligent application of 1lessons learned against the Russians and
Italians. It is clear, however, that the German Chief of Staff, Erich von
Ludendorff, issued a set of offensive instructions dated 8 February 1918,
which directed infantry to attack on its own using machine guns, rifles,
grenades, light mortars, and accompanying direct-fire artillery pieces.
During early 1918 as many as 70 divisions rotated through a special training

course in the new offensive tactics.22
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THE RETURN OF MOBILITY, 1918

Tne result was the astonishing German success of March and April 1918.
The tacties involved represented the culmination of German developments in
combined arms during World War I. The spirit behind these tactics, when
combined with armored equipment, had much to do with the later German
blitzkrieg.

The German infiltration tacties of 1918 can be summarized under four
headings: Bruckmuller artillery preparation; the combined arms assault or
storm battalion; rejection of the linear advance in favor of bypassing enemy
centers of resistance; and attacks to disorganize the enemy rear area.

Colonel George Bruckmuller, an obscure officer retired for nervous
problems in 1913 but recalled t? duty for the war, developed German
artillery to a fine art. The essence of the Bruckmuller artillery
preparation was a carefully orchestrated, short but intense bombardment
designed to 1isolate, demoralize, and disorganize enemy defenders. Before
each of the great offensives, Bruckmuller and his assistants held classes
for Jjunior leaders of both artillery and infantry, explaining what would
take place. The result was not only unprecedented understanding and
cooperation, but a much greater confidence on the part of the infaniry.
Next, Bruckmuller allocated different weapons against different specific
targets. For example, each trench mortar was given only 25 to 30 meters of
enemy front to engage, while each artillery battery was assigned to suppress
a specific enemy battery or to attack 100 to 150 meters of enemy

23

positions. Tne targets he selected did not include destroying every
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foot of the enemy front, but instead concentrated on such key points as
artillery observation posts, command posts, radio and telephone centers,
rearward troop concentrations, ©bridges, and major approach routes.
Bruckmuller carefully pinpointed all these targets on aerial photograpns.
The result was to cut communications and isolate the forward units. The
effect was increased by surprise. Using the survey techniques developed in

all armies during 1916-17, Bruckmuller was able to position and range his

; batteries 1in secret from points immediately behind the forward infantry
{ trenches.
At the start of the German offensive on 21 March 1918, Bruckmuller began

his bombardment with ten minutes of gas shells to force the British to mask,

:. followed by four hours and twenty-five minutes of mixed gas and high
E_ explosives.Zu The preparatory fires shifted back and forth, so that the
? British did not know when the artillery was actually lifting for the
;‘ infantry advance. Meanwhile, automatic rifle teams moved as close as

5 possible to the British positions during the bombardment.zs When the
Germans did advance, they moved behind a rolling barrage, further
complicated by 1ntense fog. The combination of surprise, Dbrevity,
intensity, and carefully selected targets was unique.

The combined arms assault or storm battalion was a union of all the

weapons available after years of trench warfare, weapons which could be

P W-r‘ryrr.vruﬁw.’. -'

focused by a battalion commander. A typical assault battalion task force

t

consisted of:

« 3-4 infantry companies
1 1 trench mortar company
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accompanying artillery battery or half-battery of 77-mm guns
flamethrower section

signal detachment

pioneer (combat engineer) section

The resgimental commander might attach additional machine gun units and
bicyclists. The accompanying artillery pieces did not participate in the
artillery preparation, but waited, ready to move, immediately behind the
infantry. One of the principal tasks of the pioneers was %o assist in the
movement of the guns across obstacles and shell holes. Upon encountering a
center of resistance, the infantry provided suppressive fire while the guns,
mortars, and flamethrowers attempted to eliminate that resistance. Despite
a specially-constructed low carriage on some 77-mm guns, the result was a
very high casualty rate among the exposed crews, although the disorganized
state of British defenses made such situations relatively rare.26

The essence of the German tactlies was for the first echelon of assault
units to bypass centers of resistange, seeking to penetrate into the enemy
positions in columns or squad groups, down defiles or between outposts.
Some skirmishers had to precede these dispersed columns, but skirmish lines
and linear tactiecs were avoided. The 1local commander had authority %o
continue the advance through gaps in the. enemy defenses without regard for
events on his flanks. A second echelon, again equipped with light artillery
and piloneers, was responsible for eliminating bypassed enemy positions.
This system of decentralized "soft-spot" advances was second nature to the
Germans because of their flexible defensive experience. At the battle of

Caporetto in 1917, the young Erwin Rommel used such tactics to bypass
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forward defenses and capture an Italian infantry regiment with only a few

German companies.z7

The final aspect of the German infiltration tactics was the effort to

disorganize the enemy rear. The artillery preparation began by destroying

communications and command centers; the infiltrating infantry also attacked

such centers as well as artillery positions. The British defenders who

opposed the first German offensive of 1918 1lost all organization and

retreated 38 kilometers in four days. Colonel J.F.C. Fuller, one of the

foremost British tank tacticians, observed that the British seemed to

collapse and retreat from the rear forward. Major British headquarters
learned of multiple German attacks on forward units, and then lost contact
with some of those units. The higher British commanders then ordered their

defending thelr bypassed

28

remaining forces, which were often successfully
positions, to withdraw in order to restore a conventional linear front.

The German spring >ffensives ultimately failed for a variety of reasons,
including lack of mobility to explolit their success and lack of clear
Ludendorff dissipated his forces in a

stratazic objectivas. As a result,

series of attacks that achieved tactical success but no operational or
strategic decision.

Tn other words, the German offensive of 1918 used ‘tactics and
organization that <could be deseribed as a blitzkrieg without tanks,

disorganizing and demoralizing rather than systematically destroying the

defender. This was especially easy to do against a World War I army, where
the static nature of deployments and telephone communications had combined

with the elaborate planning necessary for a set-piece battle to produce a
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defender who had great difficulty reacting to sudden changes. Both sides

found that their soldiers no longer knew how to fight in open terrain, but
dug in immediately whenever they broke through the enemy defensive system.

The German spring offensives of 1918 were the most obvious example of
mobility returning to the battlefield, but in fact all armies in 1918 were
better able to attack than they had been in the preceeding three years.
Beginning on 15 July 1918, the British, French, and Americans launched a
sustained series of attacks that combined all their developments during the
war, Infantry units used renewed mobility and firepower, plus tanks to
precede them and suppress enemy strongpoints. Airpower provided limited
ground attack capability plus reconnaissance both before and during the
battls., This air reconnaissance focused on antitank threats to the
advancing forces. Artillery had become much more sophisticated and
effective than In 1914, Most important of all, the different weapons and
arms had learned to cooperate closely, at least in set-piece, carefully
planned operations. Commanders could no longer rely on one or even two
arms, but had So coordinate every available means to overcome the stalsmate
of the trenches.

Despite all this, the 1918 offensives 1in France never achieved a
derisive result on the battlefield, and the Germans were defeated more by
sustained attrition and demoralization than by any decisive penetration and

exploitation.29

One of the few cases in which a 1918 army penetrated a
prepared defense and then exploited with conclusive results occurrsed in
Palestine rather than France, where the British defeated Germany's ally,

Turkey., This victory is known as the second battle of Armageddon or
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Megiddo, because it was fought in the same area as the original battle of
1479 8.c.30

The British commander, Sir Edmund Allenby, had steadily advanced from
Egypt through Palestine against a Turkish army with a German commander,
Liman von Sanders, and a few German units. The Turkish govermment had
diverted 1{ts resources elsewhere, so that in 1918 the Britis